Much of the research used to support the ratification of the WHO Framework Convention on Tobacco Control (FCTC) was conducted in high-income countries or in highly controlled environments. Therefore, for the global tobacco control community to make informed decisions that will continue to effectively inform policy implementation, it is critical that the tobacco control community, policy makers, and funders have updated information on the state of the science as it pertains to provisions of the FCTC. Following the National Cancer Institute's process model used in identifying the research needs of the U.S. Food and Drug Administration's relatively new tobacco law, a core team of scientists from the Society for Research on Nicotine and Tobacco identified and commissioned internationally recognized scientific experts on the topics covered within the FCTC. These experts analyzed the relevant sections of the FCTC and identified critical gaps in research that is needed to inform policy and practice requirements of the FCTC. This paper summarizes the process and the common themes from the experts' recommendations about the research and related infrastructural needs. Research priorities in common across Articles include improving surveillance, fostering research communication/collaboration across organizations and across countries, and tracking tobacco industry activities. In addition, expanding research relevant to low-and middle-income countries (LMIC), was also identified as a priority, including identification of what existing research findings are transferable, what new country-specific data are needed, and the infrastructure needed to implement and disseminate research so as to inform policy in LMIC.
Introduction
In 2005, the World Health Organization's (WHO) Framework Convention on Tobacco Control (FCTC) was ratified by enough countries that it became the first global public health treaty in history. This treaty is based on a solid corpus of research that provides a scientific foundation and rationale for a variety of tobacco control practices and policies that will reduce tobacco use once implemented, including increasing the cost of tobacco, reducing exposure to second-hand smoke, and assuring that all smokers receive effective treatment. As on May 2012, 175 nations have ratified the treaty, and considerable global effort is in place to implement articles in the treaty.
However, as countries strive to implement the provisions of the treaty, it is also clear that the research conducted to date is clearly not enough to assure optimal implementation given the differences between countries and regions due to differences in the resources available, extent of the tobacco burden, the influence of the tobacco industries, and competing needs. For example, because much of the research used to support the ratification of the FCTC was conducted in high-income countries or in highly controlled environments, it is not clear what unique country-specific data are needed to assure optimal implementation of specific Articles of the treaty, or whether "real world" approaches will work, as well as more controlled research outcomes. Thus, there is a need to (a) determine which research findings can be directly implemented in different environments, such as lowand middle-income countries (LMICs) (Reddy et al., 2010) , (b) conduct research to determine how to disseminate and implement research findings in different environments (Glasgow & Chambers, 2012; Reddy et. al., 2010), and (c) identify what new research is needed given unique country needs, changing tobacco company threats, or because of the evolving tobacco control environment.
Moreover, successful implementation of the Treaty provisions will require ongoing research and monitoring activity as environ-ments change and the tobacco industry adapts to the changing reg-ulatory environment. As demonstrated in Table 1  ( WHO, 2005) , Article 20 of the FCTC provides specific language regarding the need for research, but this Article provides no strategic plan for prioritizing new research required by the FCTC or the infrastruc-tures needed to implement and disseminate this research. This is essential given the complexity of tobacco control in general but also because of the need to consider the complex systems that are involved and the need to assure that appropriate organizational (including governmental) infrastructures can adapt or be cre-ated to facilitate systems change (Leischow et al., 2008; Leischow et al., 2010) and to optimize research to practice or policy (Harris, Provan, Johnson, & Leischow, in press ). In order for the global tobacco control community to make informed decisions that will inform policy implementation and future public health policy, it is critical that the tobacco control community, policy makers, and funders have updated information on the state of the science as it pertains to the provisions of the FCTC.
Given the lack of clarity regarding the research needs of the FCTC, the U.S. National Cancer Institute (NCI) funded the Global Network of the Society for Research on Nicotine and 1. The Parties undertake to develop and promote national research and to coordinate research programmes at the regional and international levels in the field of tobacco control. Towards this end, each Party shall: (a) initiate and cooperate in, directly or through competent international and regional intergovernmental organizations and other bodies, the conduct of research and scientific assessments, and in so doing promote and encourage research that addresses the determinants and consequences of tobacco consumption and exposure to tobacco smoke as well as research for identification of alternative crops; and (b) promote and strengthen, with the support of competent international and regional intergovernmental organizations and other bodies, training and support for all those engaged in tobacco control activities, including research, implementation and evaluation. 2. The Parties shall establish, as appropriate, programmes for national, regional and global surveillance of the magnitude, patterns, determinants and consequences of tobacco consumption and exposure to tobacco smoke. Towards this end, the Parties should integrate tobacco surveillance programmes into national, regional and global health surveillance programmes so that data are comparable and can be analysed at the regional and international levels, as appropriate. 3. Parties recognize the importance of financial and technical assistance from international and regional intergovernmental organizations and other bodies. Each Party shall endeavour to: (a) establish progressively a national system for the epidemiological surveillance of tobacco consumption and related social, economic and health indicators; (b) cooperate with competent international and regional intergovernmental organizations and other bodies, including governmental and nongovernmental agencies, in regional and global tobacco surveillance and exchange of information on the indicators specified in paragraph 3(a) of this Article; and (c) cooperate with the World Health Organization in the development of general guidelines or procedures for defining the collection, analysis and dissemination of tobacco-related surveillance data. 4. The Parties shall, subject to national law, promote and facilitate the exchange of publicly available scientific, technical, socioeconomic, commercial and legal information, as well as information regarding practices of the tobacco industry and the cultivation of tobacco, which is relevant to this Convention, and in so doing shall take into account and address the special needs of developing country Parties and Parties with economies in transition. Each Party shall endeavour to: (a) progressively establish and maintain an updated database of laws and regulations on tobacco control and, as appropriate, information about their enforcement, as well as pertinent jurisprudence, and cooperate in the development of programmes for regional and global tobacco control; (b) progressively establish and maintain updated data from national surveillance programmes in accordance with paragraph 3(a) of this Article; and (c) cooperate with competent international organizations to progressively establish and maintain a global system to regularly collect and disseminate information on tobacco production, manufacture and the activities of the tobacco industry which have an impact on the Convention or national tobacco control activities. 5. Parties should cooperate in regional and international intergovernmental organizations and financial and development institutions of which they are members, to promote and encourage provision of technical and financial resources to the Secretariat to assist developing country Parties and Parties with economies in transition to meet their commitments on research, surveillance and exchange of information.
Tobacco to develop and implement an initiative designed to begin that process.
Purpose and Nature of the Initiative
The purpose of this project was to undertake an assessment of the FCTC in order to identify key priority research needs, including research areas and skills, collaboration, dissemination and implementation, and to develop multiple documents that summarize those findings. Moreover, the proposed project had two specific components: (a) identify and summarize the research that currently exists and (b) propose future research to fill gaps. The proposed outcome of this initiative is a series of papers made available to the global tobacco control community, particularly funders or those who impact funding, that would help to inform decision making on research priorities that have the potential to improve the rigor and effectiveness of FCTC implementation around the globe.
Toward that end, a core scientific team was selected to identify the research requirements and needs within the FCTC, and this core team included multidisciplinary (e.g., tobacco chemistry, marketing, treatment, etc.) SRNT scientists around the world. This team was comprised of the following SRNT members: Olalekan Ayo-Yusuf, Cathy Backinger, Ron Borland, Thomas Glynn, Tai-Hing Lam, Scott Leischow, Ann McNeill, and Mitch Zeller. Of this group, Ayo-Yusuf, Backinger, and Leischow led the initiative with assistance from the SRNT Executive Director. Following the NCI model of successful effort with respect to identifying the research needs of the U.S. Food and Drug Administration's relatively new tobacco law , the core team then identified internationally recognized scientific experts on topics covered within the FCTC Articles. Those experts (who, in some cases, added additional authors) were commissioned to analyze the relevant sections of the FCTC in order to (a) identify existing research that could inform the law and its implementation, (b) identify critical gaps in research that is needed to inform policy and practice requirements in the law, and (c) prepare a paper describing the outcomes of the analyses and recommendation about research needs to be for each identified area to be published.
More specifically, each paper includes the following:
1. A description of what the FCTC says about the given topic (e.g., limits on product marketing, warnings and product labeling, product content disclosure and regulation, pricing and tax policy, protection of people from second-hand smoke); 2. A brief history of regulation related to the topic (e.g., regulatory efforts to limit product marketing-who, what, when, where, etc.); 3. A description of what is known in the global scientific literature about the effectiveness of different regulatory measures on the topic; 4. A list of what is not known about the topic, important information, and/or knowledge parties to FCTC will need to obtain in order to help it provide informed oversight/regulation on the assigned topic (e.g., product marketing). 5. An analysis of research required to fill knowledge gaps about the topic, especially in low-and middle-income countries.
Authors were also asked to identify, in their professional opinion, the topmost 5-6 research needs in no order of priority as priority may be different for different countries.
Given the parameters above for reviewing the Articles, the core planning committee also elected to combine some Articles that are based on similar science or are conceptually similar. As a result, the papers that were commissioned and which appear in this themed The core scientific team received outlines and drafts of the papers from each of the lead scientists, and after reviewing the papers, returned them to the authors with comments. In addition, the recommendations from the papers were presented at two different international public forums, which provided additional opportunities to seek guidance from the scientific community. First, an SRNT preconference symposium was convened at the September 2011 SRNT-Europe conference in Turkey where each of the papers was presented publicly and comments were provided to the authors and core team for potential inclusion in the articles to be published. In addition, a symposium at the World Conference on Tobacco or Health in March 2012 created an opportunity for the broader tobacco control community to provide input. This process thus allowed considerable public input from the scientific and tobacco control community during the development stages prior to submission to the peer-review process for consideration for journal publication.
FCTC Recommendations: Common Themes and Structural Needs
Each of the papers provide a set of rich review on the state of the science pertaining to the FCTC Articles, along with both a list of research needs and a "short list" of top research recommendations. When the top recommendations are compared across each of the papers, several common research needs and themes emerge.
Improved Surveillance
Multiple Articles (e.g., Article 20) call for effective and comprehensive surveillance systems, and multiple recommendations were made to emphasize that point. Giovino, Kulak, Kalsbeek, and Leischow (2012) identified improvements in sampling strategies so that targeted interventions and efforts could be developed, depending on country needs, and to "assess possi-ble under-reporting of tobacco use among certain demographic groups in some countries." Gray and Borland (2012) indicated the need for "appropriate monitoring and evaluation mecha-nism to assess the impacts of regulations when they occur," as well as "surveillance of the market, including the illicit sector." Similarly, Van Walbeek et al. (2012) recommended increased "monitoring of tobacco consumption, prices, and taxes." However, as Nagler and Viswanath (2012) note, "infrastruc-ture to monitor people's exposure to tobacco-related marketing, media and messages, and effects of such exposure on tobacco consumption is urgently needed." Current efforts, such as the International Tobacco Control initiative provide important sur-veillance data, but it needs to be expanded to dramatically. Giovino et al. (2012) discussed the research needs of Articles 20-22, which call for increased communication and collabora-tion across those organizations and countries striving to foster implementation of the FCTC Articles. More specifically, they call for research on "network/relationship factors that impact diffu-sion of knowledge and decision making on the implementation of the FCTC." Similarly, Van Walbeek et al. (2012) recommend engaging "local researchers, academic institutions and/or gov-ernment agencies in collaborative research with content experts," with a specific focus on fostering "multidisciplinary" research that encouraged collaboration between economists and policy experts.
Fostering Communication/ Collaboration
As discussed in the NCI Monograph "Greater than the Sum" (NCI, 2007) , assessing, fostering, and optimizing collaborative networks are fundamental to making effective systemic changes. Thus far, the coordination and communication to support the most rapid and thorough implementation of the FCTC Articles has been impressive given the minimal amount of financial sup-port, but needs to be expanded given the extent and complexity of implementing Articles across widely varied circumstances. The advocacy and direction-setting initiatives of the Framework Convention Alliance (FCA) and the WHO Conference of the Parties (COP) process are essential, but funds to support travel by those from low-income countries to participate in the WHO COP process have been insufficient. The recommendation by McRobbie, Raw, and Chan (2012) to support "collaboration that includes international funding" reflects the reality that fund-ing is needed to support research on ways to optimize com-munication and collaboration that can optimize FCTC policy implementation.
Tobacco Industry Tracking
Although this research priority could rightly be placed under the surveillance section, we believe that tracking tobacco industry efforts warrants its own section given the recommendations under Article 5-and because unlike almost all other public health threats, there are active human directed efforts designed to undermine the public health community. In effect, tracking tobacco industry efforts goes beyond "surveillance' and into the realm of "intelligence" because discovering and collecting data on industry efforts does not necessarily lead to obvious inter-pretation or action. Thus, Giovino et al. (2012) recommend strengthening measures to assess tobacco industry activities and even "study networks of tobacco companies and their partners as they promote tobacco use and interfere with implementa-tion of the FCTC." Barnoya and NavasAcien (2012) likewise encourage "research on industry sponsored hospitality groups, smokers' rights organizations, ineffective ventilation systems and lobbying," whereas Nagler and Viswanath (2012) recognize the complexity of tracking the tobacco industry and their related partners by calling for increased "scientific capacity within the countries to monitor tobacco industry activities and document any violation of tobacco control laws."
Dissemination and Implementation Research
Much has been written about the increasing recognition that controlled trials do not necessarily lead of effective realworld practices, and that a new science of dissemination is needed to assure that research has the best potential to have the great-est population impact in the shortest period of time (Glasgow and Chambers, 2012) . With respect to the FCTC, Nagler and Viswanath (2012) framed the challenges in the following way: "What is lacking is research on how to successfully translate this knowledge in different national contexts to successfully imple-ment FCTC provisions. Knowledge translation research and knowledge exchange efforts will go far in effective implementa-tion of FCTC."
For example, one of the top treatment research priorities identified by McRobbie et al. (2012) is to "assist healthcare work-ers provide better help to smokers (e.g., through implementation of guidelines and training)" and to "enhance population-based tobacco dependence treatment interventions." Barnoya and Navas-Acien (2012) encourage research and evaluation that allows for one to "compare different country experiences (e.g., Uruguay, US, China)" and that "dissemination and policy impli-cations of research results should be taken into consideration early in the research process. Finally, as Nagler and Viswanath (2012) conclude, "research is needed in translating the knowl-edge of successful policy and behavioral interventions to change tobacco control policies and practice."
Focus Attention on LMIC Needs
The World Health Organization led an early and less ambitious effort to identify the research needs of the FCTC (Reddy et al., 2010) , and that report provides important perspectives regard-ing the research challenges and opportunities. One important theme in that report was the need to focus on LMICs because tobacco-caused death rates "are increasing and will continue to increase, with a growing proportion of those deaths occurring in low-and middleincome countries." Similarly, papers in this themed issue recognized the unique research needs of LMICs. Indeed, research that is specific to the unique needs and infrastructures of LMICs has the greatest potential to inform policy in those countries. There is, however, the need to also promote demand for research (i.e., evidence pull) in LMICs through the use of knowledge brokers such as the FCA and the media who can facilitate continuous dialogue between researchers and policy makers.
In emphasizing the need for the right context, Hammond, Wakefield, Durkin, and Brennan (2012) point out that research is needed to "understand potential differences among popula-tion subgroups and across different cultures" and to "examine the interplay between the extent of mass media campaign expo-sure, the type of mass media messages, and the behavioral out-comes in population-based studies." Put another way, "different audiences need data provided in different ways" (Barnoya and Navas-Acien, 2012 ).
Fundamental to addressing the unique needs of LMICs is the lack of resources in those countries to collect new data, to analyze, and to interpret it in the context of their environment, and then to use that information to implement practices and policies. Thus, although Giovino et al. (2012) indicated the need to "assess possible underreporting of tobacco use among cer-tain demographic groups in some countries" that will be difficult to accomplish in many cases because of "a need for development of research capacity and collaboration that includes interna-tional funding" (McRobbie et al., 2012) .
Summary and Conclusion
The papers that appear in this themed issue of Nicotine & Tobacco Research endeavor to provide both a look back at the state of the science that led to the FCTC and which supports implementation of specific policies and practices. But they also provide specific research recommendations that will help to assure that science continues to inform policy and practice. The recommendations are consistent with those of the WHO (Reddy et al., 2010) , but provide additional background and rationale, as well as greater specificity regarding research needs. In addition, there was greater vetting of the recommen-dations via presentations at major international tobacco con-trol conferences.
Collectively, the papers recognize the primacy of science, yet also clearly recognize that "discovery" does not necessarily lead to the "development" of effective decisions. This "discov-ery, development, and delivery" model can be characterized as a systems model built on the premise that active efforts are needed to foster movement from one part of the model (e.g., research) to another (e.g., development) (Figure 1 ). Moving from data collection processes that are inherent in "discovery" to interpretation and decision-making processes that are inher-ent in "development" and then to implementation processes that are inherent in "delivery" requires national and transnational infrastructure, networks, and partnership (e.g., FCA, etc.) to foster communication and collaboration toward our common goal of reducing tobacco caused morbidity and mortality to the extent feasible. The papers in this themed issue are an exercise in "development," and in particular the essential need to synthesize existing knowledge and provide interpretation that can guide decision making on research to achieve the greatest tobacco control outcomes.
Although Figure 1 represents an optimal flow from discov-ery to development to delivery, the process is often not linear. For example, it is clear that in LMICs the process may need to be different. More specifically, it is essential to determine whether existing data can be effectively disseminated and implemented in LMICs or whether new data need to be collected and analyzed in the unique contexts of LMICs so that those data are most useful in those environments. In addition, given the lack of "discovery" and key components of the "development" infrastructure (e.g., synthesis) in LMICs, perhaps specific transnational "collabora-tives" could be established to make recommendations on which data are directly applicable to specific countries and which data or syntheses need to be generated to meet the specific needs of a particular country or region. Moreover, because policy makers in some LMICs have limited understanding regarding the role of science in public health practice and policy (Carden, 2009) , there might be a need to educate policy makers on making use of scientific information for input into policy decision making while encouraging increased resource allocation for research.
In summary, the papers in this themed issue of Nicotine & Tobacco Research provide the most thorough analysis to date on the state of the science that served as a foundation for the FCTC and also provides important new directions and priorities for research that can help to improve and speed the implementation of global tobacco control policies and practices. Most importantly, they collectively highlight and reinforce the premise that tobacco control is not static or linear and represent a complex dynamic system with changing needs as a result of differential implementation of policies, variations in tobacco industry influence, efficacy of civil society in expanding tobacco control as a social norm, global economic factors, etc. Given that complexity, new research is needed to assure that we not just maintain momentum in implementation of the FCTC but also to make the necessary data-driven shifts in priority setting that will continue to make the FCTC an effective public health tool.
